Searching PA J 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 )PubIication number : 1 1 -246660 

(43)Date of publication of application : 14.09.1999 



(51)Int.CI. 



C08G 73/02 
C08G 12/02 
C086 61/12 
C08G 73/18 
C08G 73/22 
C08G 75/32 
C09K 11/06 
H05B 33/14 
H05B 33/22 



(21 Application number : 10-315938 
(22)Date of filing : 06.1 1 .1 998 



(71 Applicant : XEROX CORP 
(72)Inventor : HSIEH BING R 



(30)Priority 

Priority number : 97 969727 



Priority date : 1 3.1 1 .1 997 Priority country : US 




(54) CHARGE TRANSFER POLYMER AND ITS ELECTROLUMINESCENCE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a charge transfer 
polymer capable of forming an electroluminescence 
device emitting an orangey red light with high brightness 
and stable mechanically and electrically by introducing a 
group connected to an aromatic group into a repeating 
unit through a nitrogen atom. 

SOLUTION: This polymer comprises a repeating unit 
selected from the group consisting of formula I [G is 
nothing, O, S, a group of the formula N-Ph (Ph is a 
phenyl), vinylene, ethynylene, o- m- or p-phenylene, a 
group of the formula ~CH=CH-Ph-CH=CH (Ph is a 
phenylene); R is H, a methyl, methoxy; p-Ar is a para- 
substituted aromatic group; and G' is an unsaturated 
double bonding group], formula II (R' is an aryl, alkyl, 
alkoxy; R" is H, a halogen, aryl, alkyl; and X is nothing, 
CH2, O or S) and formula III. The polymer has pref. a 
weight average molecular weight of 3,000 to 100,000 and 
number average molecular weight of 300 to 10,000, and 
an organic solvent solubility. 
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O, S, N-Ph, tr— 1^>\ r-fe^u-v, p-:7^~U 
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d) ^fcl^'nyix^r/V (boronic ester)f 

✓^s^-MiiK i/^PPtr^ (b y ^zc^/u^^^^ 
>0 ^s^auik ^dd^ (by-o- fy/u7 

^-x^^v) - s^itpMlD* (I 

i) N mt'^WJ* (n) . fF7^ (by^x- 
/^^^^^) ^7^^(o) . hy* (^v^y-T* 

(a) *&tf(b) B^PjlUnSo (a) #:^X3#^tiit 

CuBr, ZriBr, XfiM gBr£ <feJW$JHteu f 
*(1,5- ^n^^ocV) =2/^(0) , [1,3- fc* 
X (y f 7x^/l/^7>r>') :/n^>\] -^/KlI)^ 
P7^fK N i (I1)^P7^ K~2,2'-^t u y 5»\ Ni 
(II) * K-M)7x-/^^7^y, *o£t>*^C0*l 
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^>7^iifm;R' tR'" m&±Li,T7km, y^=~ 

R" fS^p/rV, ^ic-/K *fcf^^^^2^~24 

#frj;0^jillf^ Acta Polymer, 44, 59-69 (1 

993) {cm^i$tlX\s"Z> 0 

[0045] *mm<Dm%mffimm&m*, ^x' - 

btaa-x' (D h y r !J -^r ; yMf$i^^ 

^fi^Y' -USG-Y' ^^tMI^t^)^ 
«9 . ?£- [BTAA-Z-USG-Z] „- (5£ 



Sr^U n#i 5~Sj$l,000 <DmWtX*&>y, **cftHciHS^ 
[0 0 4 6] mm&S&M&t LTIi, ^-v-/^ • T 

[0 04 7] — • TVU^— MS^^*51/^f^, 
fi^RTiHift^X' (*fcfiY' ) teT-tT-ls^mfaX* 
&<9, Y' (£fctf:X' ) (i2-t"p>lt(j:2-'>'^P-'< 
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Macromolecules , 11 
343-346 H (1978^) ; & ^t Blacromolecules , 5 
541-546 H (1972^) ^fl^tiX*/^ 
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[0 0 5 6] 5£»fU RfiH, ^^/K ^/l^fcte^ h 
543, 079 tlCllr^iixS. 

[0057] p^TpA^at&te&^x* ft^wiEft 



3hch O" 




HO Ol 



Ph, -CH»CF.*5J:tWt J f-lHliR«*»«:'S'<rt-5 
CQi$g^/j>£>£C£4>COT*fc9 N MS.!** -CN, SO* 

[0 0 5 8] zl<d£.o ftfi^fcfr v t^Mcm-m L^*£& 
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CHO 




MCHitHi'j; L>-c»2CN i: || 



(17) 



ftfflW- 11-246660 



[0 0 6 0] ±W|i**3&»&»Mx3#* LV "M&fc 



-o 



[0 0 6 1] 

[{b2 8] 





[0 0 6 2] 3W„ Rf±H, >?vK ^^/^fdf±7< h 




HO 01 



514,878 fM^^HTV^, 

[0 0 6 3] 4 I ^fg^fil^fC^T, S^ftS^ 
X' (SfcttY' ) f4NH»T»S>f3, Y' (£fcte 
X' ) liCHOST**;5. I^J:3^1^f$U^ 

sflsf*. matt* Tm : &'vm£triz>h(DT'&z> 0 

[0 0 6 4] 





[0 0 6 7] * ^«^M^W»**fr*5 JzTJ^I [00 6 8] 

14, *[l#fFtg5, 236, 980 ^Ofi»<**lT^ [{fc3 l] 
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[0 0 6 9] Y" -USG-Y' T 

[0 0 7 0] 
[ft 3 2] 





[0071] *j v >>m&m<Dm&&m3£vimmx 

0ilx_f3:\ Journal of Polymer Science, Polymer Sympos 
ium 65, 41-53 (1978); *5j; iBlacromolecules, 14, 87 
0-880 (1981)(C^^$fbS 0 #*UV«^#i± % ff(jx 




[0 0 7 2] 
[fb3 3] 




-o 



[0 0 7 3] -<>y^T^/— ^^y^i^y— J^fz 

X' fffl^Lffs -COOH, -CN S -COOMe, 
fci^-COOCiHi^W fcft^o X' — B T A A 



[0 0 7 4] 

Ift3 4] 
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[0 0 7 9] y"~/K '0^*^/~-JU$Ltz. 

H#rF^4, 533, 693 £ tFPIgS, 599, 899 JLV ^ 
X' (i, -(NH 3 )i4t{i-CO-COST*& 



[0 0 8 0] 

Mb 3 7] 
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[0 0 8 1] Y' -USG-Y' ¥fif^, 0J;ttf, T 



[0 0 8 2] 
[{tS3 8] 



[0 0 8 3] »*U^lt£#tt* TlE*T*a 



[0 0 8 4] 

Wt3 9] 
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[oo85] *y y >w&fom 

h y y 9 ' E. 3r-Y ^ (Patrick E. Cassid 

y) *\ rffigej©£ffi£H*: ("Thermally Stable Polymer 
s")j s ir/U • ^fyft*— %k (Marcel Dekker, In 

[0 0 8 6] 

immm] mmm i ~4 Mti^ffiTt:^ 

fc^w^tas^^-Tu saw* 8*5*1* 9 f±, * 
[0087] mmm i ) 

N,N' — v^7xx /U-N.N'-v? (m-^ n p7x^) -1,1'- 



dT>>tfxm&ffitt25Qnil 3oP«77^^^ N,N' 

4g, O.Olmolh Mft&l/^A (5.6g, 0.04mol). 9-* P 
P3-l>xyif> (9.6g N 0.04mol)*5j:tK^I^(0.5g) 

*»«gii»Sr«oT, iBRIttS-^ n n 3 - K-O-tf V 
trXffi«*fc: * v ) l&ic bfc 0 £j5&$l£:ri-^ ^ v (200m 

l) ^px.t*«L, K««abr«i«H»«S:l»*L 

0-132 °C) £*#fc 0 

[0 0 8 8] (HJ1&0U2) 
N, N' ~ i?~7 ~ /Htf, N' - i> (p-^ PD7x.-^) -1,1'- 
t^^nyl^-4, 4' -i>T I y<D&J&„ 

=^#*aS£M;tfc250inl 3oP|Li77^^^ N, N' 
— [1, l 5 -t^in^/U]-4, 4, — i?T \ y (3. 

4 g> O.Olmolh 8M#Vi?J* (5.6 g> O.OWh 4-^n 
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D3-K^f> (9.6g, 0.04mol)*oJ;t>^^(0.5g) 
^r^^tc J: 0 l&^c Lfc 0 £^£n-:^ * V (200m 

i) £an*TJ»i«u MmffiMLxmmwijm&mkL 

fz 0 Woelm *ttr/l^^^SrfflV\ MliHT^o^ 

7-149 °C) 

[0 0 8 9] (HJffe0i|3) 
N, N' — ~/IHN, N' -is On-^n^e^jt— /U) -1,1'- 

^7i^Kyi?^y(8. 00 g> 23.8mmol) , l-^n^e- 
3-3— K-<^if>(20. 18g , 71.33 mmol) s tefogiWtJJ 

))^J^fM (32.86g, 237.8 mmol) , W&ffl&M (6.04 
g , 95. lmmol) % jo<tt>l8- ?7$>-6 (1. 33g , 4.75 
mmol) ZfavO-if^ (100ml) tfCliK'WW 

Lt^Hx^i, : -.^tyg®^2. 5 : 
97.5©»fr-OJS^-C\ (7.3g> 4X^48%) 

[0 0 9 0] (UtttfH) 
N, N* -i/7^~/\s-N, N'-is (m- h y 
7^-^— h 7i^P) -1, V -\?7 =.~/l>-4, A'-i/T S 

500ml 3oP^Ljg77^3[3,N'- i/~7 =x- — /V-N, N' - f 
* (3-tKo^->7x^) -[1, 1' -fc^zc— /P]-4,4' 
-^T^X44.2g, 85mraol) ft U ^^(200ml) £r 

y 7/^n^/U7^->^|^K^l(50g, 177 mmol) 

^5 0 C«t^Ufc 0 jfcfc:, 1 IfefflftTflH* 

U «fc^>/^^400ml T^IRLfCo »d*«r7k-e2!Hl 

/ h /l^ v (4 : 1) (500ml) . — V/ h ;l^x > (l : l) (50 

0ml), JoJ^W^VteOGml) 

ttJSLfc,, W^&mitiStA^'ft'^ (300ml ) 

50% s Huft= 100-105 < CT*#fc 0 

[0091] (MKM5) 

N,N' -^i^/HJ.N'-^ (p-^7y^V 

JV) -1, r-e^in-/[^-4, 4'-^T 5 ^(D&rfL 

t£) HSSfutato^a^^lf-- Sril^fcSOOml 4o 



P^Jc7 7^=3«C x N,N*- S^zc— /^y-^^y (42.8 
g , 0.127 molh (101. Ig, 0. 

36molh ^TKj^^y^^ (70. 32g, 0. 51mol) N MWM 
(38. 2g, 7^yyXfI^i (Fisons organic synth 
esis grade)), ft XXPmfcm&ft&miM t UTSoltro 
1 (SMftaD 170 (80ml , 7^yy^-<hPy!) 
•Mfc, ^210-230 °C) ^^E*Lfc 0 Rj£*BSrTA'=f 

hkjp«®^^ «fc b mm £ fL^pia^ > h A'-cftw ^ 

^^/5^198 0 C^-e_b#^itfc^, »tfI©10»IHf4jBl 
00 #/uhw«BElcW*U *^10»M««l80^hfc 

d 7 >f — /utt V (Ullmarm) tt^SJC^K^Wtt 

20^fttCWaSfi219 TC*T?*TLfc, ^li^^tC2i 
WW, ®3E^^70-77^V^ hT-204-213 °C^t5[St^ 
^^tufco *P«aR4r^Jofc«-e % ^M^^^J40-50 

t*T?»9u -<>--tf> (200ml) &m?L, mfeyfoteWk*? 

y*Z/VJ»±X~ffl&L,tc» 

t** (i^^Soltrol®^1f)l70) ««r#fco 
«***l|ft(16 #|«) ftltfcft, 77^3roIlC| 

fc 0 rco^fe-e, Soltrol®»K^)170^T-eiiJ&V^ 
;j^5i:A,^^^bfc u gfls^M^ft-TS^— T/HOOml 

42.4g(71g s JR»2%) ^r¥^fU, ^ = 193.5-195.5 

mot, 

[00 9 2] OHkM 6 ) 
N, N' ~v^(p- xf/i,7i^) -N, N'-i? (p-^^-yU^/P 

^rc^/U) -i, l'-t^m^yl^4, 4'-i?T x l/V)ikWL 0 
0M<Di\&WR 9 tf- i?(p~ ^J\sy?L~ M -N,N'-^( 
-y ZL—M -1, r-fc^zc^y^-4, 4 , -v : T 5: >cotJj^W4 

(CtK (750ml) N p-ni^VT— ]) > (50g s 0. 41mol ) *d 
<ttK^HC 1 (36ml) ^P^Lfc 0 *«7Kft^(42g, 
0. 41mol) Sr^^tCi^V^^, AcONa-3H 2 OtK 
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mm (7ki7o m i icimg&MB) &toz-tz 0 mn^T 
iks «^*r30$MlOW*U *lc*(500g)t:tojifco « 

4rBft*U ^^^MeOH^^^fe B 0 LT. p-^/uTi? 
FT-y K (54. Og s m&tm. BjS=94-96 °C) 

r~y K(25 g ) , ^o^^v(3i.2g) , smtfiDV 

J* (25.4gh »fc*;(9. Og) «:fll*.t\ Ii«#i^Tt* 
120 Bf^^L^o ^^T^, KOH/EtOH^M (^ / 
— /H30ml M29.0g cDKOH ) %Kfcm&mcM7L, M%& 

^St^c^U tURWtrttlb^. mMm&Mcg. 

cHici.Tttait fii^+M# 

U JSSI&MEET (183-187 ' C/12mmHg) T'gk^Lfco 

^^/UT £>(17.7g) &Wtt&m# (Bl^=90-93 °C) 
£ LTffc 0 500ml 3-OU%jMy^^^iiC s N, N-^^n^ 
/U— p-nc^-yU^zn^/UT ^ X16. 5g) s 4,4'— K 
\fy^=.ju (15. 4g , 0.052 mol), y ^ A (15. 8 

g) fj«tu%^nai) 57Kfp^(a i g )^n^s mcmm 

#i^TT*3^, 250 rT^PfSiUfCo BS»«*«rJ& 
£PU I-/U3iV5Oml^n-^^V5Oml^0X.^i o 
£?£^T/u^(150gM>rJ; ij«ilU h/i^^/n-^ 

(i/i #*) w»d«srcjMufco mt&m* 



- ^7^n/i/) -i, l'-\fy 4* (11. 4g 

, ^£=156. 5-157.5 <€) £r#5t, ^£Pt\ KAlfll 

N, N* - ^ (p-rc^yb^ ^ -N, N' - v> {p-y ^ n/W) 

-1, I'-t^jc^/P-^^-^T ^ >(8. 9g „ 16.4mmol) , 
i£{t;^l^(35mlK JJjzt^DMF (6ml) ^Px.fc 0 # 
htLfz.mmKm20fr\£t>ft UPOCh (4. 5ml) 

(150ml) ^WfflEffiSr^cdSOm 

i) idttv^ j^^y^A(35 g ) ^px.r> lBtwt 

^Lfc a «-flW^^ttU * (100ml) «LtfTi 

@*C7.8g , U*^79.6%) 
[0 0 9 3] (H»J7) 

50ral^^^^(c:N,N , - v>(p- 3i^yU:7:iL=/lO -N, N'-^z 
(p- yjtfls^fr y^—M -U'-tVx-zWi^-^ 
T ^ > (0.61g „ l.Olmmol) > p-y x.~Ul/i?T \> 

(0.1 lg % l.Olmmol) x &J;£fc&>ffcy^#,Mo.06g) £r 
ftl*.fco r C0^^^^^TT^m^25 o C-C84Ht^1t# 

u ^M^y-A-teoomi) \cm^ ftg&m&wsM 

(0.6g, 90%) £#7t 0 

[0 0 9 4] 
[ft4 0] 



[0 0 9 5] (HM*!|8) 

?rii t 3 o P 7 7 ^ ^ (CN, N' (p-^3vu:7 
ai^/u) -N, -\/ {p-y-A-^ x jvy -i,i' -\fy 
ai=./U-4,4 , -^T ^ ^ (0. 61g „ l.Olmmol) „ p-^ri^y 
l/V-fc:^ ( y 7x-;U-^^^-e7A7P ^ K) 

(0. 80g , l.Olmmol) , *i S P P 

/WA(v/v=3/l)60ml«rJ!JD^.fc o h y ^A 

^h^v-K^^ (2lSa%^^7— /M§ffi0.79g , 2.43 



mmol) ^ITlfco »StfW**:l5WM«»br*»e>, 
2%HC l*^*5ml»^T«ft<Dttl^Sr#fc, ft 
^MJ**aKa^J:9«ailU ^ ^ / — £ tJc<d^^ (v 
/v=3/l ) -t?#40ml > 2l«]«te*U^ 0 @flcfrl6i#m^ 
^iLt, Tia^#fe<5iSU^Scfe@#: (0.60g s W$ 
99%) ^r#fc u 

[0 0 9 6] 

Ut4 1] 




[0 0 9 7] ±IB-C?IW»U^^Sr«oT=c h n 



^^3500 ^-^W»V^fls:7^^A^MUfc. 
■^^^^A^^K^^Lfco r^il@f^j530 



(24) 



#rJ¥l 1-246660 



[0 0 9 8] 33*019) 

^-/U) -N, N' -i? (p-7t^^l^ ^zn^yP) -1, I'-tf 
7 x -/H,4'-i/r ^ >(0. 31g. 0. 51ramol) , 
-v////f;w<yify (0.08g , 0.51mmol) , te&X* 
(Z)THF7. 5ml^0x_fc o £ ^>®^H^[«1^7 y «?^t- 



Et 

[oioo] ±ia-t?BWbfca:**srfeor=tu-^ fp 



:/>^>K(7.5ml, THF^I-IM) ^!TLfc 0 E*S 
«^Srl2Wffltc*3fc?»50 , C-t?««U W-rh7 (t- 
^/W) T S^fc: Kn^KSOml /H* 

fC l.OM) ^JbP^L, tti4<0&5»ffi£#fco 

[0 0 9 9] 
[ft 4 2] 




200cd/'V y K©JiftS:j3^^U'^^jflSj&»ofc*feO[>**' 



(51) int. ci. 6 mnm^r 

C 0 8 G 75/32 
C0 9K 11/06 6 8 0 

H05B 33/14 
33/22 



F I 

C 0 8 G 75/32 

C0 9K 11/06 6 8 0 

H05B 33/14 B 
33/22 D 



